Myosin subunit interactions. Properties of the 19,000-dalton light chain-deficient myosin.
The 19,000-dalton light chain (LC2) can be completely and reversibly removed from chicken pectoralis myosin in 1 mM EDTA and 5 mM ATP using immunoaffinity chromatography at 37 degrees C. Earlier methods have led to only partial removal of LC2 or have caused limited degradation of the heavy chain. Electron microscopy of LC2-deficient myosin showed it to have a marked tendency to aggregate into oligomers through the "neck" region of the myosin head. Myosin reverted to the monomeric form when it was reconstituted with light chains. LC2-deficient myosin retained full K+ (EDTA) or Ca2+-ATPase activity, and the actin-activated Mg2+-ATPase was similar to that of the native molecule. Alkali light chain exchange at 37 degrees C, which has been demonstrated in subfragment 1 prepared with chymotrypsin, does not occur with intact myosin molecules or with papain subfragment 1, both of which contain LC2. However, a temperature-dependent exchange of alkali light chains was observed in myosin lacking LC2. The interaction of the alkali light chain with the heavy chain thus appears to be influenced by the presence of LC2, which may have an important stabilizing effect on the myosin molecule.